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CLAIMS 



[Claim(s)] 

[Claim 1] The washing approach of piping characterized by washing piping to which said washed 
object adhered by said vapor-liquid two phase interflow since immiscible nature or the washing 
refrigerant of weak compatibility is breathed out with a conveyance means to a washed object, 
circulating flow is generated and the change of state of said washing refrigerant is carried out to 
vapor-liquid two phase interflow. 

[Claim 2] The washing approach of piping according to claim 1 characterized [ in / a washing 
refrigerant has a consistency larger than a washed object in a liquid condition, and / a gaseous 
state ] by a consistency being smaller than a washed object. 

[Claim 3] The washing approach of piping according to claim 1 or 2 that the flow pattern of the 
vapor-liquid two phase interflow of a washing refrigerant is characterized by being an annular 
style or a wavelike style. 

[Claim 4] The washing station characterized by connecting with the discharge side of a 
conveyance means, having the high low voltage heat exchanger which carries out heat exchange 
of the washing refrigerant, and generates vapor-liquid two phase interflow, and the 
decompression device decompressed before said vapor-liquid two phase interflow passes piping 
to which the washed object adhered and flows into said high low voltage heat exchanger again, 
and washing said piping by said vapor-liquid two phase interflow. 

[Claim 5] The washing station according to claim 4 characterized by connecting with the inlet 
side of the conveyance means to which circulating flow appearance of the washing refrigerant is 
carried out, and said conveyance means, having the heat-source side heat exchanger which 
cools the washing refrigerant which flows out of a high low voltage heat exchanger, connecting 
said heat-source side heat exchanger to said high low voltage heat exchanger, and constituting a 
circuit. 

[Claim 6] The washing station according to claim 4 or 5 characterized by forming the decollator 
which removes a washed object from the washing refrigerant which passed piping to which the 
washed object adhered between said piping and conveyance means. 

[Claim 7] A washed object is a washing station according to claim 4 to 6 which is mineral oil 
used for the refrigerating machine oil which uses the hydrochlorofluorocarbon (HCFC) system 
refrigerant or chlorofluorocarbon (CFC) system refrigerant containing a part for chlorine, and is 
characterized by using the hydro fluorocarbon (HFC) system refrigerant or (Hydrocarbon HC) 
system refrigerant which does not contain a part for chlorine as said washing refrigerant. 
[Claim 8] The washing station according to claim 4 to 7 characterized by using R407C as a HFC 
system refrigerant. 

[Claim 9] The washing station according to claim 4 to 7 characterized by using an isobutane 
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system or a propane system as an HC system refrigerant. 

[Claim 10] The compressor which includes piping washed with the washing station according to 
claim 4 to 6 for a non-azeotropy mixing refrigerant, a heat-source side heat exchanger, a 
decompression device, the frozen air conditioner characterized by considering as piping which 
connects the heat souce and the interior unit of the refrigerating cycle which connected the use 
side heat exchanger. 

[Claim 11] The washing station characterized by having the control means which adjusts the 
rotational frequency of the conveyance means to which it carries out adjustable [ of the amount 
of circulating flow of a washing refrigerant 1 or adjusts the opening of a decompression device, 
and making the flow pattern of the vapor-liquid two phase interflow of said washing refrigerant 
into an annular style or a wavelike style. 

[Claim 12] The step which connects the washing station which separates the frozen air 
conditioner which used the refrigerant containing a part for chlorine to a heat-souce side, a use 
machine side, and connecting piping, and consists of a high low voltage heat exchanger and a 
decompression device in the meantime, An approach to exchange the frozen air conditioner 
characterized by having the step which carries out permutation enclosure of the refrigerant 
which does not contain a part for chlorine in said heat-souce side, and the step which leads to a 
use machine side and connecting piping, and is washed after making vapor-liquid two phase 
interflow generate said refrigerant by the high low voltage heat exchanger. 

[Claim 13] A use machine side and connecting piping are an approach to exchange the frozen air 
conditioner according to claim 1 2 characterized by not performing forced heat exchange while 
making a refrigerant circuit full open. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing approach of the refrigerating 
machine oil which remains for piping in the case of also exchanging refrigerating machine oil at 
the same time it exchanges the refrigerant used especially in a frozen air conditioner about the 
washing approach of piping. 
[0002] 

[Description of the Prior Art] The frozen air conditioner of a separate form generally used from 
the former is shown in drawing 6 . In drawing 6 , 14 is heat souce and builds in a compressor 1, a 
four way valve 3, the heat-source side heat exchanger 10, 1st actuation valve 13a, 2nd actuation 
valve 13b, and an accumulator 1 1. 15 is an interior unit and is equipped with the flow regulator 17 
(or flow control valve) and the use side heat exchanger 18. It is installed in the distant location, 
the 1st connecting piping 5 and the 2nd connecting piping 7 connect, and heat souce 14 and an 
interior unit 15 form a refrigerating cycle. 

[0003] The end of the 1st connecting piping 5 is connected with a four way valve 3 through 1st 
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actuation valve 1 3a, and other ends of the 1 st connecting piping 5 are connected with the use 
side heat exchanger 18. The end of the 2nd connecting piping 7 is connected with the heat- 
source side heat exchanger 10 through 2nd actuation valve 13b, and other ends of the 2nd 
connecting piping 7 are connected with the flow regulator 17. Moreover, oil returning hole 11a is 
prepared in the lower part of outflow piping of the shape of a U tube of an accumulator 11. 
[0004] Drawing 6 explains the flow of the refrigerant of this frozen air conditioner. A continuous- 
line arrow head shows the flow of a wavy line arrow head's heating operation of the flow of air 
conditioning operation among drawing. First, the flow of air conditioning operation is explained. 
Through a four way valve 3, the gas refrigerant of elevated-temperature high pressure 
compressed with the compressor 1 flows into the heat-source side heat exchanger 10, and heat 
exchange of it is carried out to heat-source media, such as air and water, here, and it is 
condensate-ized. The condensate-ized refrigerant flows into a flow regulator 1 7 through 2nd 
actuation valve 1 3b and the 2nd connecting piping 7, will be decompressed to low voltage here, 
will be in a low voltage gas-liquid two phase state, and by the use side heat exchanger 18, the 
heat exchanger of it is carried out to use side media, such as air, and it is evaporative-gas-ized. 
The evaporative-gas-ized refrigerant returns to a compressor 1 through the 1 st connecting 
piping 5, 1st actuation valve 13a, a four way valve 3, and an accumulator 11. 
[0005] Next, the flow of heating operation is explained. Through a four way valve 3, actuation 
valve 13of ** 1st a, and the 1st connecting piping 5, the gas refrigerant of elevated-temperature 
high pressure compressed with the compressor 1 flows into the use side heat exchanger 18, and 
heat exchange of it is carried out to use side media, such as air, here, and it is condensate-ized. 
The condensate-ized refrigerant flows into a flow regulator 17, will be decompressed to low 
voltage here, will be in a low voltage gas-liquid two phase state, and through the 2nd connecting 
piping 7 and 2nd actuation valve 13b, by the heat-source side heat exchanger 10, heat exchange 
of it is carried out to heat-source media, such as air and water, and it is evaporative-gas-ized. 
The evaporative-gas-ized refrigerant returns to a compressor 1 through a four way valve 3 and 
an accumulator 11. 

[0006] Although the CFC (chlorofluorocarbon) system refrigerant and the HCFC 
(hydrochlorofluorocarbon) system refrigerant have been conventionally used for many of such 
frozen air conditioners, in order that the chlorine contained in these molecules may destroy an 
ozone layer in a stratosphere, a CFC system refrigerant is already abolished and production 
regulation is started also for the HCFC system refrigerant. 

[0007] These are replaced and the frozen air conditioner which uses the HFC (hydro 
fluorocarbon) system refrigerant which does not contain chlorine in a molecule is put in practical 
use. When the frozen air conditioner using a CFC system refrigerant or a HCFC system 
refrigerant is superannuated, since abolition / production regulation is carried out, it is necessary 
to change these refrigerants to the frozen air conditioner using a HFC system refrigerant etc. 
[0008] When it is the separate mold which consists of connecting piping 5 and 7 to which a 
frozen air conditioner connects heat souce 14, an interior unit 15, and these, since the 
refrigerating machine oil, organic material, and heat exchanger used with a HFC system 
refrigerant differ from them of a HCFC system refrigerant or a CFC system refrigerant, it is 
necessary to exchange heat souce 14 and an interior unit 15 for the thing only for HFC system 
refrigerants. Since the heat souce 14 and the interior unit 15 for a CFC system refrigerant or 
HCFC system refrigerants are superannuated, it is necessary to exchange them, and they are 
comparatively easy to exchange further from the first. 

[0009] On the other hand, when laid under the buildings, such as a case where piping length is 
long, and a pipe shaft or the underpart of the roof, about connecting piping 5 and 7, it is difficult 
to exchange for new piping, and piping work can be simplified if the connecting piping 5 and 7 
which was being used with the refrigerating cycle equipment using a CFC system refrigerant or a 
HCFC system refrigerant can be used as it is, since it is moreover hard to be superannuated. 
[0010] However, to the connecting piping 5 and 7 which was being used with the frozen air 
conditioner using a CFC system refrigerant or a HCFC system refrigerant, the mineral oil which 
is refrigerating machine oil of the frozen air conditioner which used the CFC system refrigerant 
and the HCFC system refrigerant remains. 
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[001 1] Drawing 7 is drawing showing the critical solubility which shows the solubility of the 
refrigerating machine oil for HFC system refrigerants at the time of mineral oil mixing, and a HFC 
system refrigerant (R407C), an axis of abscissa shows oil quantity (wt%), and an axis of ordinate 
shows temperature (degree C). Refrigerating machine oil has the condition of not dissolving with 
the condition of dissolving and dissolving in a refrigerant when intermingled with the refrigerant, 
but dissociating, and the boundary point of compatibility and separation is dependent on 
temperature. The range to dissolve is located in the temperature region inserted into minimum 
temperature and upper limit temperature, and the dissolution property is expressed with the 
critical solubility of drawing 7 . Mineral oil mixes in the refrigerating machine oil (synthetic oil, 
such as ester oil and an ether oil) of the frozen air conditioner using a HFC system refrigerant, 
and the temperature requirement dissolved as the amount of mineral oil increases becomes 
narrow. And since the refrigerating machine oil for HFC system refrigerants will dissociate and 
float at the upper layer of liquid cooling intermediation when compatibility with a HFC system 
refrigerant is lost and liquid cooling intermediation has accumulated in the accumulator 1 1, as 
shown in drawing 7 if it mixes more than a constant rate, there is a possibility that refrigerating 
machine oil may not return from oil returning hole 1 1a in the lower part of an accumulator 1 1 to 
a compressor, but the sliding section of a compressor may be burned. Moreover, in the 
conventional CFC system refrigerant, since synthetic oil is used for the lubricating oil with the 
HFC system refrigerant to mineral oil having been used for the lubricating oil, when mineral oil 
remains for established refrigerant piping, in a new refrigerant circuit, a foreign matter 
(contamination) arises and there is a problem of blockading a diaphragm device or damaging a 
compressor. 

[0012] For this reason, washing conventionally the mineral oil which remains in piping the 
connecting piping 5 and 7 which was being used with the frozen air conditioner which used the 
CFC system refrigerant and the HCFC system refrigerant by the penetrant remover (HCFC141b 
and HCFC225) of dedication which dissolves mineral oil using a washing station is performed. 
[0013] 

[Problem(s) to be Solved by the Invention] Thus, there was a problem as shown below by the 
conventional washing approach. The penetrant remover used for the 1st is a HCFC system 
refrigerant, and since ozone modulus of rupture is not 0, it is contradictory to substituting for 
the refrigerant of a frozen air conditioner from a HCFC system refrigerant to a HFC system 
refrigerant. Especially HCFC141b has ozone modulus of rupture as large as 0.1 1, and it is a 
problem to wash piping using this refrigerant. 

[0014] It is raised that inflammability and toxicity are not completely safe for the penetrant 
remover used for the 2nd. HCFC 141b is inflammability and it is low toxicity, and it is low toxicity 
although HCFC225 is incombustibility. 

[0015] Adhered to piping that the penetrant remover after washing cannot evaporate easily, 
since the boiling point of a penetrant remover is [ 3rd ] high (HCFC141b is 32 degrees C and 
HCFC225 is 51-56 degrees C), in order to collect these, a recovery stroke — nitrogen gas blows 
and washes a penetrant remover — takes time amount. 

[0016] Moreover, even if it was going to wash using the penetrant remover which there is no 
problem on the above environments, or are easy to collect, since what has solubility in mineral oil 
by such penetrant remover hardly existed, it had the problem that washing was not performed 
promptly. 

[0017] It aims at providing the frozen air conditioner which simplifies in reinstallation 
construction of piping by washing piping when updating equipment in order to exchange the 
refrigerant used in a frozen air conditioner while acquiring the quick washing station and the 
washing approach which this invention is made in order to cancel such a trouble, and can wash 
piping, and using washed established piping convenient by the environment. 
[0018] . . 

[Means for Solving the Problem] Since the washing approach of piping in connection with claim 1 
of this invention breathes out immiscible nature or the washing refrigerant of weak compatibility 
with a conveyance means to a washed object, generates circulating flow and carries out the 
change of state of the washing refrigerant to vapor-liquid two phase interflow, it washes piping 
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to which the washed object adhered by vapor-liquid two phase interflow. 
[0019] In the washing approach of piping according to claim 1 f a washing refrigerant has a 
consistency larger than a washed object in the state of a liquid, and the washing approach of 
piping in connection with claim 2 of this invention has a consistency smaller than a washed 
object at a gaseous state. 

[0020] In the washing approach of piping according to claim 1 or 2, the flow pattern of the 
vapor-liquid two phase interflow of a washing refrigerant of the washing approach of piping in 
connection with claim 3 of this invention is an annular style or a wavelike style. 
[0021] It connects with the discharge side of a conveyance means, and the washing station in 
connection with claim 4 of this invention is equipped with the high low voltage heat exchanger 
which carries out heat exchange of the washing refrigerant, and generates vapor-liquid two 
phase interflow, and the decompression device decompressed before vapor-liquid two phase 
interflow passes piping to which the washed object adhered and flows into a high low voltage 
heat exchanger again, and washes piping by vapor-liquid two phase interflow. 
[0022] In a washing station according to claim 4, it connects with the inlet side of the 
conveyance means to which circulating flow appearance of the washing refrigerant is carried out, 
and a conveyance means, and the washing station in connection with claim 5 of this invention is 
equipped with the heat-source side heat exchanger which cools the washing refrigerant which 
flows out of a high low voltage heat exchanger, connects a heat-source side heat exchanger to a 
high low voltage heat exchanger, and constitutes a circuit. 

[0023] The washing station in connection with claim 6 of this invention forms the decollator 
which removes a washed object from the washing refrigerant which passed piping to which the 
washed object adhered between piping and a conveyance means in a washing station according 
to claim 4 or 5. 

[0024] In a washing station according to claim 4 to 6, a washed object is mineral oil used for the 
refrigerating machine oil which uses the hydrochlorofluorocarbon (HCFC) system refrigerant or 
chlorofluorocarbon (CFC) system refrigerant containing a part for chlorine, and the hydro 
fluorocarbon (HFC) system refrigerant or (Hydrocarbon HC) system refrigerant which does not 
contain a part for chlorine is used for the washing station in connection with claim 7 of this 
invention as a washing refrigerant. 

[0025] In a washing station according to claim 4 to 7, R407C is used for the washing station in 
connection with claim 8 of this invention as a HFC system refrigerant. 

[0026] In a washing station according to claim 4 to 7, an isobutane system or a propane system 
is used for the washing station in connection with claim 9 of this invention as an HC system 
refrigerant. 

[0027] The frozen air conditioner in connection with claim 10 of this invention is considered as 
piping which connects the compressor which includes piping washed with the washing station 
according to claim 4 to 6 for a non-azeotropy mixing refrigerant, a heat-source side heat 
exchanger, a decompression device, and the heat souce and the interior unit of the refrigerating 
cycle which connected the use side heat exchanger. 

[0028] The washing station in connection with claim 1 1 of this invention is equipped with the 
control means which adjusts the rotational frequency of the conveyance means to which it 
carries out adjustable [ of the amount of circulating flow of a washing refrigerant ], or adjusts the 
opening of a decompression device, and makes the flow pattern of the vapor-liquid two phase 
interflow of a washing refrigerant an annular style or a wavelike style. 

[0029] An approach to exchange the frozen air conditioner in connection with claim 1 2 of this 
invention The step which connects the washing station which separates the frozen air 
conditioner which used the refrigerant containing a part for chlorine to a heat-souce side, a use 
machine side, and connecting piping, and consists of a high low voltage heat exchanger and a 
decompression device in the meantime, It has the step which carries out permutation enclosure 
of the refrigerant which does not contain a part for chlorine in a heat-souce side, and the step 
which leads to a use machine side and connecting piping, and is washed after generating a 
refrigerant to vapor-liquid two phase interflow by the high low voltage heat exchanger. 
[0030] In an approach to exchange a frozen air conditioner according to claim 12, as for an 
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approach to exchange the frozen air conditioner in connection with claim 13 of this invention, a 
use machine side and connecting piping do not perform forced heat exchange while making a 
refrigerant circuit full open. 
[0031] 

[Embodiment of the Invention] The gestalt 1 of operation of below gestalt 1. this invention of 
operation is explained based on drawing. Drawing 1 is the refrigerant circuit Fig. of the washing 
station by the gestalt 1 of operation. In drawing, as for 1, a compressor and 2 are a high low 
voltage heat exchanger and established piping to which in an oil separator and 3 a four way valve 
and 4 connect 1 9 to, and 20 connect the heat souce and the interior unit of a frozen air 
conditioner, and, for piping for which it washes, the by-path pipe to which 6 connects the end of 
the established piping 19 and 20, and 8, as for the decollator of a washed object, and 10, a 
decompression device and 9 are [ a heat-source side heat exchanger and 1 1 ] accumulators. 12 
is a washing station, the washing station 1 2 consisted of a compressor 1 , an oil separator 2, a 
four way valve 3, the high low voltage heat exchanger 4, the decompression device 8, a 
decollator 9, a heat-source side heat exchanger 10, and an accumulator 1 1, and the by-path pipe 
6 of the established piping 1 9 and 20 was not connected — it already connects with an end 
through the actuation valves 13a and 13b. 21 is a control means which adjusts the operation 
rotational frequency to which the rotational frequency of a compressor 1 is changed, or performs 
opening adjustment of a decompression device 8, in order to control the amount of circulating 
flow and flow condition of a washing refrigerant. 

[0032] As shown in drawing 1 , the refrigerating cycle consists of this invention, and R407C 
which is a HFC system mixing refrigerant as a refrigerant which circulates through a refrigerating 
cycle is used. R407C is the non-azeotropy mixing refrigerant which R32/R125/R134a mixed at a 
rate (23/25/52wt%), and the ester oil which has this refrigerant and compatibility is used as 
refrigerating machine oil. Moreover, the frozen air conditioner with which the established piping 
19 and 20 used the HCFC system refrigerant was connected in the past, and the mineral oil 
which is refrigerating machine oil for HCFC system refrigerants remains for this established 
piping. The solubility of the mineral oil to R407C is 1% or less, and does not almost have solubility 
with mineral oil. 

[0033] Next, the washing procedure of this invention is explained. The required air conditioner of 
exchange connected to the established piping 1 9 and 20 and a use side heat exchanger are 
removed, and a washing station 12 and a by-path pipe 6 are connected to the established piping 
19 and 20 like drawing 1 . After carrying out vacuum suction of the whole refrigerating cycle 
after connection, optimum dose restoration of R407C is carried out. A compressor 1 is operated 
after that and the flow direction of a four way valve is set up in the direction of a continuous line 
of drawing 1 . The operation situation of the refrigerating cycle at this time is as follows. The gas 
refrigerant of elevated-temperature high pressure breathed out from the compressor 1 passes 
an oil separator 2 first. It is separated by the oil separator 2 and the refrigerating machine oil 
breathed out from the compressor 1 together with the gas refrigerant in this phase is returned 
to compressor 1 inlet side. The gas refrigerant of elevated-temperature high pressure passes a 
four way valve 3 after that, by the high low voltage heat exchanger 4, a part of gas is cooled, and 
serves as liquid, and turns into a high-pressure gas-liquid two-phase refrigerant. After this high- 
pressure gas-liquid two-phase refrigerant passes the established piping 19, a by-path pipe 6, and 
the established piping 20, it is decompressed by the low-pressure gas-liquid two-phase 
refrigerant with a decompression device 8. It is heated by the quantity low voltage heat 
exchanger 4 after this, and becomes low-pressure gas. Next, a decollator 9 is passed, the 
mineral oil washed within the established piping 19 and 20 is separated in this case, and mineral 
oil is held at a decollator 9. After a low-pressure refrigerant gas is able to lower temperature by 
the heat-source side heat exchanger 10 so that the discharge temperature of a compressor 1 
may not become high too much, it is inhaled by the compressor 1 through a four way valve 3 and 
an accumulator 1 1. 

[0034] Thus, it becomes possible to pour the refrigerant with which liquid was mixed with vapor- 
liquid two phase interflow, i.e., gas, by established piping by making a refrigerating cycle operate. 
Here, the reason for washing by pouring a gas-liquid two-phase refrigerant for established piping 
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is explained. Drawing 2 is the graph which showed the washing property of mineral oil for every 
condition of the refrigerant at the time of washing about this invention, and the amount of 
mineral oil to which an axis of abscissa remains to washing time amount, and an axis of ordinate 
remains for piping after washing is expressed. As shown in drawing 2 , when washing mineral oil, 
in three conditions, gas single phase, liquid single phase, and a vapor-liquid two phase (gas liquor 
mixing), it turns out that the washing property when washing by the vaporHiquid two phase is 
excellent. The conventional washing was washing because a sink and a penetrant remover 
dissolve mineral oil in piping by using penetrant removers, such as HCFC225, as liquid. Since 
there is almost no solubility when it washes by passing R407C and is washed by passing as liquid 
for piping as usual, mineral oil will be pulled and moved by shearing force with R407C, and it will 
wash. In this case, the passing speed of mineral oil is remarkably slow compared with the rate of 
flow of refrigerant liquid, and takes [ washing ] time amount and is not practical. It takes [ that 
will pull and move mineral oil by shearing force with R407C similarly also in this case, will wash, 
and the passing speed of mineral oil washes late ] time amount and is not practical although the 
method of passing R407C as gas is also in piping again. On the other hand, when washing by 
vapor-liquid two phase interflow, since vaporHiquid mixes and flows, two-phases flow becomes 
larger than the case where the turbulence condition of flow passes liquid single phase and gas 
single phase. Therefore, turbulence of the liquid cooling intermediation in a gas-liquid two-phase 
refrigerant becomes large near a piping wall surface, and the operation which tears off the 
mineral oil adhering to a wall surface from a wall surface is performed. Since the mineral oil torn 
off from the wall surface moves in the inside of a refrigerant, passing speed becomes the same 
as a refrigerant. Therefore, it becomes possible to move a refrigerant at high speed compared 
with making it pull and move by shearing force with R407C, and washing, and washing of mineral 
oil is performed promptly for a short time. In addition, it depends for the washing property of 
mineral oil on the capacity which tears off mineral oil from piping. The capacity which tears off 
mineral oil is determined by the turbulence condition of vaporHiquid two-phases flow, and the 
turbulence condition of two-phases flow is determined by the liquid in two-phases flow, the rate 
of gas, and the rate of flow of two-phases flow. Therefore, it is determined by to which amount 
as conditions which pass such two-phases flow, it is the time amount like which and the mineral 
oil in piping is washed. 

[0035] After washing termination of piping suspends operation of a compressor, sets up the flow 
direction of a four way valve in the direction of a dotted line of drawing 1 , and closes 2nd 
actuation valve 13b. The refrigerant breathed out from the compressor 1 is driven in and 
accumulated in the heat-source side heat exchanger 10, a decollator 9, etc., if a compressor is 
operated again after that, since 2nd actuation valve 13b is closed, on the other hand, the 
accumulator 1 1 HE drawer of the refrigerant in the established piping 19 and 20 or a by-path 
pipe 6 is carried out, it is performing the so-called pump-down operation, and it collects R407C 
which remains in the established piping 19 and 20. Since the boiling point of R407C is easily 
evaporative-gas-ized by performing this pump-down operation with -43 degrees C since it is 
low, it can also perform recovery of R407C as a penetrant remover easily. After pump-down 
operation termination closes 1st actuation valve 13a, and ends recovery of R407C. 
[0036] After R407C recovery removes a washing station 1 2 and a by-path pipe 6 from 
established piping, attaches the heat souce 14 and the interior unit 15 which are newly installed 
after exchange, and completes washing of established piping, and exchange of a frozen air 
conditioner. Thus, by carrying out, exchange of a frozen air conditioner is attained simply, 
without reinstalling piping. Moreover, in a washing station, as a means which carries out circuit 
HE conveyance of the washing refrigerant, it does not restrict to a compressor, and a liquid 
pump may be used and it can choose according to the property of a washing refrigerant. 
[0037] Gestalt 2. drawing 3 of operation is drawing showing the gestalt 2 of operation of this 
invention, and is the refrigerant circuit Fig. of a washing station. In drawing, above-mentioned 
drawing 1 and an above-mentioned same sign show a considerable part, heat souce 14 consists 
of a compressor 1, an oil separator 2, a four way valve 3, a heat-source side heat exchanger 10, 
and an accumulator 1 1 , and the mineral oil recovery system 1 6 consists of a high low voltage 
heat exchanger 4, a decompression device 8, and a decollator 9. Moreover, they are the 
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actuation valve with which 13a and 13b connect the established piping 19 and 20 with the 
mineral oil recovery system 1 6, and the connection valve which connects the mineral oil 
recovery system 16 with heat souce 14 13c, 13d, 13e, and 13f. It washes combining the heat 
souce 14 and the mineral oil recovery system 16 which are installed after exchange instead of. 
[ the washing station 12 shown in drawing 1 ] The refrigerating cycle which consists of drawing 3 
serves as the same configuration as drawing 1 , and the same effectiveness as the gestalt 1 of 
above-mentioned operation is done so, and it becomes possible to perform washing similarly. 
After the completion of washing removes the mineral oil recovery system 16 and a by-path pipe 
6, is connecting heat souce 14 and an interior unit 15 with the established piping 19 and 20, and 
completes washing of piping, and exchange of a frozen air conditioner. 

[0038] Moreover, if the equipment which opens and closes the refrigerant circuit of the flow 
regulator 17 as shown in drawing 6 prepared in the interior unit 15 is considered as full open and 
the energization to the blower for heat exchange is intercepted further, it will connect with 
established piping and a serial and refrigerant circuit washing will be attained at coincidence. 
[0039] In addition, it becomes possible to wash piping, without being limited to the above 
configurations, if it is the configuration which can supply a washing refrigerant to the established 
piping 1 9 and 20 by vapoHiquid two phase interflow. 

[0040] as a washing refrigerant which washes piping, it does not restrict to R407C, and other 
single refrigerants and mixed refrigerants of a HFC system are sufficient, for example, you may 
wash by R32 (fine inflammability - nonpoisonous), R125 (noncombustible - nonpoisonous), R134a 
(noncombustible - nonpoisonous), R410A (noncombustible - nonpoisonous), and R404A 
(noncombustible - nonpoisonous). Moreover, natural refrigerants, such as HC system 
refrigerants, such as a propane and butane, and the mixed refrigerant and ammonia, carbon 
dioxide gas, and water, may be used. Moreover, as two-phases flow, the gas and liquid of not 
only the combination of a thing and a penetrant remover but another kind with which the same 
penetrant remover was gasified may be combined. For example, you may wash by the two- 
phases flow which mixed water with air. 

[0041] The gestalt 3 of operation of below gestalt 3. this invention of operation is explained. With 
the gestalt 3 of operation of this invention, it washes like drawing 1 and the mineral oil which 
remains in piping is washed using the vapor-liquid two phase interflow which mixed the gas of 
R407C, and liquid as a washing refrigerant. Washing conditions are set up so that the pressure in 
the established piping inlet port of R407C used as a washing refrigerant at this time may be set 
to 15 kgf/cm2abs. In the consistency of the liquid of R407C, at this time, the consistency of the 
gas of 1 100 kg/m3 and R407C serves as 66 kg/m3. The consistencies of mineral oil are 900 
kg/m3, and the consistency of the liquid of R407C becomes larger than the consistency of 
mineral oil. 

[0042] Here, in a style in tubing like the internal flow of piping, generally the rate of a tubing core 
is quick, and the velocity distribution to which a rate becomes slow is taken, so that a tube wall 
is approached. Kinetic energy in case what has a large consistency, and a small thing intermingle 
and flow at this time is considered. When what has a large consistency flowed the tubing core 
and flows a place with what [ near a tube wall ] has a small consistency, Conversely, if the case 
where what has a small consistency flowed the tubing core, and flows a place with what [ near a 
tube wall ] has a large consistency is compared Since the rate of flow of what has the one large 
[ a consistency ] in case what has a large consistency flows a tubing core and flows a place with 
what [ near a tube wall ] has a small consistency is early, kinetic energy becomes large. 
Generally, in order to flow so that the energy which a fluid has may decrease, when what has a 
large consistency, and a small thing intermingle and flow, what has a small consistency flows a 
tubing core, and a fluid flows a place with what [ near a tube wall ] has a large consistency so 
that kinetic energy may become small. 

[0043] When washing by vapor-liquid two phase interflow, as mentioned above, the mineral oil 
adhering to a wall surface is torn off and moved with liquid. Then, if the consistency of liquid is 
light compared with mineral oil, mineral oil will become easy to flow near the wall surface, and it 
will lifting-come to be easy of the reattachment. If the reattachment is carried out, since 
migration of mineral oil turns into migration by shearing force, passing speed will become slow 
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and washing will come to take time amount to it. 

[0044] However, in order to flow in the location based on tubing with which mineral oil if washing 
conditions are set up so that the consistency of the liquid of R407C may become larger than the 
consistency of mineral oil, using R407C as a penetrant remover like the gestalt 3 of operation, 
after liquid will tear off mineral oil separated from the wall surface through liquid, the 
reattachment will not be carried out to a wall surface. Therefore, mineral oil comes to move at 
the same rate as a penetrant remover, and washing of it is attained promptly. 
[0045] Here, drawing 4 is drawing showing the flow pattern of vapor-liquid two phase interflow. In 
drawing 4 , channeling of the vapor-liquid two phase called stratified flow, a wavelike style, an 
annular style, etc. by the case where a liquid phase flow rate is smallness is in a large flow 
condition, and, on the other hand, (a) is in the flow condition that the vapor-liquid two phase to 
which a liquid phase flow rate is called a cellular style and an annular spraying style by the adult 
case was mixed, and (c) was stirred. When piping is a horizontal pipe, it may be in the flow 
condition called the wavelike style to which gas flows the tubing upper part and liquid flows the 
tubing lower part as shown in drawing 4 as flow of two-phases flow. If the consistency of mineral 
oil is smaller than the gas consistency of R407C at this time, the torn-off mineral oil floats in the 
upper part under the effect of gravity, the reattachment is carried out to the tubing upper part, 
and a backwashing rate becomes slow. Since the mineral oil with which it was torn off even if the 
gas consistency of R407C was flow like a wavelike style from mineral oil for the small ** reason 
moves between a gaseous phase and the liquid phase under the effect of gravity, the passing 
speed of mineral oil turns into the same rate as a washing object, and washing of it is attained 
promptly. 

[0046] The gestalt 4 of operation of below gestalt 4. this invention of operation is explained. With 
the gestalt 4 of operation of this invention, it washes like drawing 1 and the mineral oil which 
remains in piping is washed using the vapor-liquid two phase interflow which mixed the gas of 
R407C, and liquid as a washing refrigerant. 

[0047] The vapor-liquid two-phases flow which flows the inside of tubing can be classified 
according to a form as shown in drawing 4 . With the gestalt 4 of operation, it washes so that it 
may be in the flow condition expressed with a wavelike style (stratified flow) and an annular style 
also in this. If it washes by the wavelike style (stratified flow), as mentioned above, after tearing 
off mineral oil from a wall surface, since mineral oil moves between a gaseous phase and the 
liquid phase under the effect of gravity, the passing speed of mineral oil will turn into the same 
rate as a washing object, and washing of it will be attained promptly. Moreover, when it passes by 
the annular style, the mineral oil torn off from the wall surface from the relation of the 
consistency of liquid, gas, and mineral oil and the kinetic energy of a fluid flows between liquid 
and gas. Therefore, the passing speed of mineral oil turns into the same rate as a washing 
refrigerant, and washing of it is attained promptly. Moreover, since the effectiveness as an 
annular style also with the same annular spraying style is acquired, you may wash by the annular 
spraying style. On the other hand, in the other flow pattern, especially a cellular style, since the 
rate of the gas in two-phases flow is low, compared with a wavelike style and annular style, the 
turbulence condition of flow becomes low. Therefore, the capacity which tears off the mineral oil 
adhering to a wall surface will decline compared with a wavelike style and annular style. 
Moreover, in the case of a horizontal run, by the cellular style, since the consistency of a 
penetrant remover is larger than the consistency of mineral oil, mineral oil will flow the piping 
upper part under the effect of gravity. In this case, it becomes easy to carry out the 
reattachment of the mineral oil torn off from piping to the piping upper part, washing takes time 
amount as a result, and it becomes unsuitable at washing. 

[0048] It is determined on washing conditions, such as the rate of flow of R407C, and a rate of 
liquid gas, what the flow pattern of two-phases flow becomes. Drawing 5 is called the baker 
(Baker) diagram showing the flow pattern of vapor-liquid two-phases flow. The axis of ordinate 
of drawing 5 and an axis of abscissa are the values showing the flow condition of a refrigerant, 
respectively, and the value becomes large, so that an axis of ordinate shows the magnitude of 
the mass flow rate of a refrigerant and it goes upwards. Moreover, a dryness fraction becomes 
small and will be in liquid Rich's condition, so that an axis of abscissa shows the ratio of the gas 
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mass flow rate of a refrigerant, and the amount flow rate of liquid quality, i.e., a dryness fraction, 
and it goes to the right. The conditions made to flow by the annular style and the wavelike style 
(stratified flow) from this diagram become clear, and washing conditions can be determined. For 
example, in the case of R407C of this invention, the mass flow rate which hits the rate of flow 
performs operation frequency control to which the rotational frequency of the compressor which 
is a conveyance means is changed, or opening adjustment control of a decompression device so 
that 100-300 [kg/m2ands], and liquid gas may be comparatively got blocked and a dryness 
fraction (mass flow rate [ of = gas ]/(mass flow rate of the mass flow rate + liquid of gas)) may 
become 0.2 or more conditions. Moreover, besides a baker diagram, there are diagrams showing 
some flow patterns, such as for example, a Mandhane diagram, and washing conditions may be 
determined based on the diagram. 

[0049] Moreover, although there is washing by the water plug method which presses a penetrant 
remover and air fit to piping at the predetermined spacing by turns using a liquid transport pump 
and the compressed air in removal by the exfoliation effectiveness of the piping affix using 
vapor-liquid two-phases flow, since the change of state of the circulation refrigerant by the 
compressor by this invention is carried out compared with this and vapor-liquid two-phases flow 
which flows piping is made into the flow condition of an annular style or a wavelike style, 
equipment is made simply. 
[0050] 

[Effect of the Invention] Since the washing approach of piping in connection with claim 1 of this 
invention breathes out immiscible nature or the washing refrigerant of weak compatibility with a 
conveyance means to a washed object, generates circulating flow, and carries out the change of 
state of the washing refrigerant to vapor-liquid two phase interflow and it washes piping to which 
the washed object adhered by vapor-liquid two phase interflow, even if the penetrant remover 
which has a problem in an environment is not used for it, it can wash established piping promptly. 

[0051] In the washing approach of piping according to claim 1, in the state of a liquid, a washing 
refrigerant prevents the reattachment since a consistency is large and what has a consistency 
smaller than a washed object is used by the gaseous state, after exfoliating a washed object, and 
makes it move at the same rate as a penetrant remover refrigerant from a washed object, and, 
as for the washing approach of piping in connection with claim 2 of this invention, washing of it is 
attained for a short time. 

[0052] In the washing approach of piping according to claim 1 or 2, since the flow pattern of the 
vapor-liquid two phase interflow of a washing refrigerant is an annular style or a wavelike style, 
the washing approach of piping in connection with claim 3 of this invention can wash established 
piping promptly. 

[0053] The high low voltage heat exchanger which the washing station in connection with claim 4 
of this invention is connected to the discharge side of a conveyance means, carries out heat 
exchange of the washing refrigerant, and generates vapor-liquid two phase interflow, Since it has 
the decompression device decompressed before vapor-liquid two phase interflow passes piping 
to which the washed object adhered and flows into a high low voltage heat exchanger again and 
piping is washed by vapor-liquid two phase interflow, even if it does not use the penetrant 
remover which has a problem in an environment, established piping can be washed promptly. 
[0054] The washing station in connection with claim 5 of this invention is set to a washing 
station according to claim 4. Since it connects with the inlet side of the conveyance means to 
which circulating flow appearance of the washing refrigerant is carried out, and a conveyance 
means, and it has the heat-source side heat exchanger which cools the washing refrigerant 
which flows out of a high low voltage heat exchanger, a heat-source side heat exchanger is 
connected to a high low voltage heat exchanger and a circuit is constituted Established piping 
can be promptly washed using other washing refrigerants without the problem on an 
environment, without limiting to the use refrigerant after reinstallation use. 
[0055] In a washing station according to claim 4 or 5, since the washing station in connection 
with claim 6 of this invention formed the decollator which removes a washed object from the 
washing refrigerant which passed piping to which the washed object adhered between piping and 
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a conveyance means, it can carry out uptake of the washed object efficiently, and can prevent 
the sliding section printing failure of the blinding of a refrigerant circuit and a conveyance means 
by the washed object. 

[0056] The washing station in connection with claim 7 of this invention is set to a washing 
station according to claim 4 to 6. A washed object is mineral oil used for the refrigerating 
machine oil which uses the hydrochlorofluorocarbon (HCFC) system refrigerant or 
chlorofluorocarbon (CFC) system refrigerant containing a part for chlorine. As a washing 
refrigerant Since the hydro fluorocarbon (HFC) system refrigerant or (Hydrocarbon HC) system 
refrigerant which does not contain a part for chlorine is used, even if it does not use the 
penetrant remover which has a problem in an environment, established piping can be washed 
promptly. 

[0057] In a washing station according to claim 4 to 7, since R407C is used for the washing 
station in connection with claim 8 of this invention as a HFC system refrigerant, even if the 
penetrant remover which has a problem in an environment is not used for it, it can wash 
established piping promptly. 

[0058] In a washing station according to claim 4 to 7, since an isobutane system or a propane 
system is used for the washing station in connection with claim 9 of this invention as an HC 
system refrigerant, even if the penetrant remover which has a problem in an environment is not 
used for it, it can wash established piping promptly. 

[0059] When updating equipment in order to exchange the use refrigerant in a frozen air 
conditioner since the frozen air conditioner in connection with claim 10 of this invention was 
considered as piping which connects the compressor which includes piping washed with the 
washing station according to claim 4 to 6 for a non-azeotropy mixing refrigerant, a heat-source 
side heat exchanger, a decompression device, and the heat souce and the interior unit of the 
refrigerating cycle which connected the use side heat exchanger, it can simplify reinstallation 
construction of piping. 

[0060] Since the washing station in connection with claim 11 of this invention is equipped with 
the control means which adjusts the rotational frequency of the conveyance means to which it 
carries out adjustable [ of the amount of circulating flow of a washing refrigerant ], or adjusts the 
opening of a decompression device and makes the flow pattern of the vaporHiquid two phase 
interflow of a washing refrigerant an annular style or a wavelike style, it can wash established 
piping promptly. t 
[0061] An approach to exchange the frozen air conditioner in connection with claim 12 ot this 
invention The step which connects the washing station which separates the frozen air 
conditioner which used the refrigerant containing a part for chlorine to a heat-souce side, a use 
machine side, and connecting piping, and consists of a high low voltage heat exchanger and a 
decompression device in the meantime, Since it had the step which carries out permutation 
enclosure of the refrigerant which does not contain a part for chlorine in a heat-souce side, and 
the step which leads to a use machine side and connecting piping, and is washed after generating 
a refrigerant to vapor-liquid two phase interflow by the high low voltage heat exchanger Even if it 
does not use the penetrant remover which has a problem in an environment, an established 
frozen air conditioner can be washed promptly efficiently, and ******** is obtained. 
[0062] In an approach to exchange a frozen air conditioner according to claim 12, as for an 
approach to exchange the frozen air conditioner in connection with claim 13 of this invention, 
since a use machine side and connecting piping do not perform forced heat exchange while 
making a refrigerant circuit full open, even if it does not use the penetrant remover which has a 
problem in an environment, washing also of an interior unit side is possible with established piping 
for a short time. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the refrigerant circuit Fig. of the washing station in which the gestalt 1 of 
operation of this invention is shown. 

[Drawing 2] It is GERAFU which shows the amount of piping residual oil by the washing station of 
drawing 1 , and the relation of washing time amount. 

[Drawing 3] It is the refrigerant circuit Fig. of the washing station in which the gestalt 2 of 
operation of this invention is shown. 

[Drawing 4] It is an explanatory view showing the flow pattern of vapor-liquid two-phases flow 
concerning the gestalten 3 and 4 of operation. 

[Drawing 5] In established piping concerning the gestalt 4 of operation of this invention, it is a 

property Fig. showing the flow condition of a gas-liquid two-phase refrigerant. 

[Drawing 6] It is the refrigerant circuit Fig. of the conventional frozen air conditioner. 

[Drawing 7] It is the related diagram of critical solubility showing the solubility of the refrigerating 

machine oil for HFC at the time of the conventional refrigerating-machine-oil (mineral oil) mixing, 

and a HFC refrigerant. 

[Description of Notations] 

1 Compressor, 2 Oil Separator, 3 Four Way Valve, 4 Quantity Low Voltage Heat Exchanger, 5 
The 1st connecting piping, 6 A by-path pipe, 7 The 2nd connecting piping, 8 A decompression 
device, 9 A decollator, 10 A heat-source side heat exchanger, 1 1 Accumulator, 12 A washing 
station, 13a The 1st actuation valve, 13b The 2nd actuation valve, 13c, 13d, 13e f 13f A 
connection valve, 14 Heat souce, 15 An interior unit, 16 A mineral oil recovery system, 17 19 A 
flow regulator, 18 use side heat exchanger, 20 Established piping, 21 Control means. 
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[0 02 5] *#6BJ(Dft*^8 iC|Hfc>£)5fc'#g|gB, It 

T. HF CW&»i 4 0 7 C4j)lfflt4fcO"P* 

S. 

[0 02 6 ] #£Wi©ill#SI9 fcmfe&ftttNKIEtS. It 
^TTS &©-<?&&,, 

[0027] *^Bj©it#^ 1 0 ttcmt>i>^m^.mmm 

B, W*^475S»*^6©l»-rti3&>lciBSS©S6^S 50 
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©-e&&„ 

[0 02 8 ] *«9I©IIWSS 1 1 

[0 02 9] #IWIi©M#3l 1 2 (CW*>£#«^lBI=£g 

ftg^KWMtfWMfcJ: eflKKEtf te«J 9 fill/, 

•cSt*r:ffl«£«Kc£jjS 0 t#> 6 fOTWifc =t emus 
[0 03 0] *«M©I»*3B 1 3 tCHfoSfciS^iigg 

*^Htc-r * iifeic, ttM o fcJfcSasfcfrfofc t» * © 

[0 03 1 ] 

©ftjn i zmcm-j^-cwmt m 1 b^*©^ 1 
stem. 2t,mftM^ s«h^. 4b«<£E8&3«& 

8. 19, 2 o«M2I8I©ilitl«^Si 

9. 2 0©^Sit'S^V^ , Xt > 8««ffi^g. 
9 B«a5fe#«KD«««*. 1 0 ttffitffflMft£&S. 1 1 
Br**i.U-«*S. 1 2»i5t^*|gT4)f), J5fc» 
98K 1 2 t*S»a*t 1 . tt^StH 2 . H^Rfr 3 . MBEft 

aasws4» ^n*ig8, ^Bt«g9. isnwffi 1 

0, 1 l-Clf^Sn, KtSIBIfl 9, 2 

0 ©A-f 6 «SM*ofc 5 — «{CjftfP# 

13a. 13b^0tSi3n5„ 2 lttiifciSWWK© 

g 8 ©paansK^tf 5 wtw^a-r * & . 

[0 03 2] C©#PJ-CB, 0 1 Kmt<t 0 tC^aHf"^ 

OTHFC«i^Mt?*5R4 0 7 C^fl^tlS. 
R407CB, R3 2/R 1 2 5/R 1 3 4 a*S2 3/ 
25/5 2wt %©fJ^®^L/ife#^S^«'C* 

;l*Wffl3ti5. ^/cfEISgB^ 1 9, 2 0BHCFC 

C©S8REflF«:»H C F C Jfi?W*Effl©?&H*HfiTaSlt 
Jft*tgH5FOTl«>*. R4 0 7C(C*f-r4S£jft©^*?KB 



[0 033] 'Afc*&m<Dffifr s £miC'?<<>-CISffl-?&o 

mmm 19,20 icmmznr^&gmcD'jmte&m 
«g, mmmm^^m o 44 u m 1 © j: o rising 
ti9, 2 0(cgfe^gi2. ^v^'x'ge^i^-r 
•So mmim®? ■< * )^w^-mn 1 s u R40 

©»n^4iai<c^ei«*iftccaa3ers. £©£#©& 

* Jl-®a«BttTO<J: 5 «: % 6 . jEMR 1 *» 
6HtaStifci*jli*BE©J5/^?WKB* , 31ft^l*a2*a 10 

ffi-rs. coSHrrstf^at— «*cffiB«i*6iitw 

£aD, WEoatttlffl^aiCCJttS. C ©«)!©«■$- 
ffi^WKKSEREttl 9, JSHRE*2 0 4 

mMutcm, i^ffi^s 8 cc i o xffl£<D$8M~-i8tfsM<>z 

f 19, 2 0rt"C8fe»Stifcttjft36*»(iS*l. 20 
WfiflDWW < a *) t «f <tl> «fc 9 JRWfflHR&ftS 1 0 TS 

[0 034] C©<£5&C^SllM^;l'£«3fc3-ti'SC<!: 

*. S2»#fPJ5&CWt,T, jJfejfH-* 

*fB. MSffi— ffl (^jgl^) ©3o©tR$&©a#>-t?8 
awtrarcBfeH^fT ofct #©Sfe-##tt^«nri^ c 

„ Se*©^t?BH C F C 2 2 5 a £©Sfc# 
1/ X&mcffi h , i5fe»W*«Hft**W«" 5 C i 
-Cgfc^^f ^tl»«:. R4 0 7 c&ijfcu-csfe^&fr ofc 

£, ^tt^Bi/v^a^©"?, &2SS ; £R4 0 7C<!:© 

<3K, ?^)#*tf^©{c^FM*!*>*>93lfflWt?ac>„ $ 
fc!B«fK:R4 0 7C£;^X£LTifcT:W£k&&# i . C 
©iS^&[B]titc|£?S ; £R4 0 7Ci©^Wr^9l^5B 

a< gt^^tf ^ ©{cn$ia#i#>a> o ggBflrcao. — 

tl^cto &A-# < as. •€-©/t»Sijffir:tB^tt 1 ©^ 
&©ftn#sK1MttSSt?;rt:ir < ft 0 . SB &ctf« It so 
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nsfsci i a d , i£?s©i5fe?f^3i tC^B# 

mrctTbti*. a**, ma<Dmmm.tt> mm^^>mm 
MMrJtmmitiM&ic j: o-rsoes n, — «»©an 

Jl^-fcfc. r.+BSfe'*"©?^ #*©*!)-&, fcJ:!^— tass©^ 

friltH i3«4J©i£tt ; &<ii'tl<*e.C»©B#p H TC, £<D 

[0035] iee©j5fe^Tt*«, ji*^©a«^f*± 
©«fp#i 3b£B3Ds. ^•©fswsra^a^tf 

*><t, M2©gSft#H 3 b^MD6nri>5©-C, ffilffi 
« 1 3^6ttH13ftfc^JIW*«tW««lSaiS» 1 0 
S9ai'iciIl^iiSnrSai3ti. — *«RK«19. 

«19, 2 0*«c38W?-r&R4 0 7C*iaiR"J"*. R4 
0 7CO»*«-4 3°C<i;iS^!ttf), C©:i<>^^^> 

L,T©R4 0 7C©[i|l|X 1 bS^{Ctf5Ci^-c^? )<> tJ< 

>7-^^ >mmrmzm 1 ©*f^p i3a*wc. r 
4 0 7c©@iR&»7-rs. 

[0036] R407 CHiKaBBK»S«*»6«sfiN«« 
12, ^VAX i »6£IK ! 9^U frffiK^R^BSUidn 
5iSil4, 5 «RK«©jJfc» 

[0037] mmmm2 . m 3 i**«w©^*©Ji5« 

r, HTJCOHl iPlW-^BtBSSP^^^b, 4 
«, fflffi^l, ffl^at^2, 0^3, «iMM3S»S 
10, 7+ a AU"$ll"C»l?n, i£teH|JK£!g 1 

$ns„ sfc 1 3 a , 13b ttm&mnRmm 1 6 <tgER 

Bfl9, 2 0 *«ttTS»fl£K 13 c, 13 d, 1 
3 e . 1 3 f 1 4 i^ttliHR^S 1 6 

s*g^#r*s. ® i tc^-rasSMia 1 2 ©ttbOK. 
saftaHBsn*j»«« 1 4 i&HftajRaig 1 6 * 

^to1S-r?5fe^*^ 5 ^©f&S. H3-CliR£3ih-S>^« 

iin«©^**-r-5fe©-e*o, yt&hfflmMfit 
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[0 03 8] *&, 1 5 {CRtf fcftfcHB fC^"T 

j:5&»mbwesi 7 «wft«Bais*iiB!-r 

it, s 6&mmim&mm^<Dmmzmm-?ti\z, w 

[0 039] fe*J«S|9:|3« 19,20 (C^»^»««ffi 

— ffiadtfe-cAtfrr #s=fc 5 felt f&xfotiimmo «t 5 io 

[0 040] E**i5fe»f SJJfe^WWKi bTBR 4 0 7 

ctcKg-s &©-c«& < , #©h f cmcom—'^m^m^ 

&t&~C$>£< . «it«R 3 2 (fltt£f£ ' *W) v R 1 2 
5 C^jRtt • HfM) . R 1 3 4 a (^FMtt • MM) . R 
4 1 0 A <*«Stt • > R 4 0 4 A <*jBtt • * 

[0041] mmmm3 . #t#»9w>**©#*3 

7 C ©getSffiff AnT?©Eft* s 15kgf/cm ! ab 30 
8K«C&<fe9k:K}Hftfl : «ner«. CCDi§R407 
C©I©SStt 1 1 0 0 k g/m\ R407C©^ 
©^K«6 6 k «r/m 3 £&3„ iSfi©SStt9 0 0 k 
g/m 3 -C* 0 . R 4 0 7 C ©^©ffifi[W:ft£tt©®K<J: 

[0 04 2] CCt, IB«©ft§IMn©J: -5 &trl*3*-C 

@f*sa< fcSilSI^fij&iS. COit?gS©^l<^ 

©<t/jN§t,^©*5jgffiur^n^ii^©aatii*-'i' : ¥' ; Sr 
s^s, ieffi©^:fri^©*3«*^vg|j*gKti^ffi^3 40 

c 5 fcifafi -2>*§^©:fr* s > «ffi©^c^ i * & ©©-aSiji^Jp 

$C>fc©t/jN3l>fc©*s®&t,rifeh,S*§-^ SiS&x* 
jP+'t&s/JnS < & SJ: e> . fflg©^ l> ^©^W^'kfSS* 
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[0043] mm.r.mm^mxmw^ m^v 
st,»©-c*n«a£ffi*ss®a< < a <o , mt 

[0044] <fc C 3**\ *Jfe©J£S83 ©=fc 5 CCtfc^M&i 
LTR4 0 7C£Jlt,\ R4 0 7C©$©SSA 5 itt© 

s «fc 5 «c & o . icm&wajm tas. 

[0045] CCC, 04 fflSg^«©*»«S 
£SiL.fc0-e&&„ S4(C*Jl»T > (a) tt$tffl$cS*3 
/Jn©*§^"C\ fiSJWlE-¥»iSEK«* L/ TiSttSft £ Pf tf ti 
SM^z:tB©tI^*#l^l&ttS^& 0 . — * ( c ) 

zmg£inim&. mftzn?cm.Mimrc&%* lee* 5 

7j<^«-C*-5>iS^C«-1 : a^©Sni UTH4©nfJ{C7r; 
T «fc 5 K^jWI*. jRj&4*T»**ft V 

Sg* 3 R4 0 7C©AfXSSJ: i 3-'i N '§l/ : 'i, 51*^3 

XL$l<\ m&M3£.1fiM<rj:2>. R4 0 7C©*'^S 

«i£ttcf:o^sfcto. j©KgK©<fc^jfeSgn-e*o-r*>gi 
*iij3&s$nfciAtt«a*©^s-c*ffl<i:^ffl©p^-c^iij 
•rsfc&, aaft©^a6jtffi«^^iPiDjtefi*o> 

[0 04 6] HJfi©J^fiS4 . JWT*f6W©^Jfe©J^Si4 

(c-^i^rsiSHJ-r-S. *»P<?MteWi©»»4'r»» 01© 
J:9K8fe»*ff«r>. 8HW&J«4L , CR4 0 7C©^» 

[0047] wftzmnzMM^mmtm 4 cc^-rj; ^ 

life (RgHiS) > «tt»"C«3n*i«»«»«:a:*J:9K: 

©i5*-C«ta<t^l©Pa-C^86TS/c:2t>, i£tt©^ttS 
i PI CMS. SS*'** CCgfe^^-HJfil i & 

fij*3$n/ci£ttB<Si**x©m*^ns„ ^^-r^ffl© 
#s6Sia«^^ <t p c sik i ^ 0 , a*»*»(cjsi5»*s 

rtzcom&fim^tcib. mum. m^^tt^ mnv 



11 

*j*s-r^*«tm, ■atK«K:Jt^fiTL'CL.*9. * 

[0048] :i^0iHHfc£0S£a>J: 9 Kft*3W* R 

n*. iBtiiniscwi^ii^^-*- io 

(Baker) «ail<hP¥BftS&©T?*S. H5©«S 

WB?&«©3tS^m©A* 3 £^ L/±(cff < B«©« 
ft*. Sfc, mBft*K<DtfxmGfcS£ttft 

0. iJ^feff^SBrc**. 0M.MC#lfflli©R4 0 7 C 
©iS^-C», »3(C»ft:«mHlkK0t 10 0-300 
[kg/m ! • s] v M#*©*!£. "3£Dip2*JK (= 20 
*f*©SS?JfcS/ ) 
**0. 2«Ji©^ia-5J:^«c > *j8*»"C*3ffiW 

©wagpBWWw*ff5. sfc^-^-wm^^ m 

^.Iffla n d h a n efflfl> < ^frfflW&£&&l>tc 

«0#s#>o. ^©^laKa-^^rgfe^^^^orfe 
[0 049 ] M^-ffl«4ffi^fciB«##^©PJ 

af- - 3? - ^&{c£ £t5fe8W*S #*. C tiictk^X 
[0 05 0] 

[wju©**] *¥tm<r>mmm 1 (cm*>5e§©^^ 

[005 1 ] 33Hll©lft$gi2 KBBt>SE«©»s»*86 
B, sf#Ji 1 (ciB«g©12»©i5fe#*S^fe^r. Sfc#i% 

SSrlsft^^JcDSSS^St^©*^^"*©^ 

t m cm&x&m$&xmmmxm&®nim t a s„ 

[0 05 2 ] *#gBJ©lt*^3 (CBB*>SE«©iJl5»*a 
B. *fctt«We5l2«:ia«©K«©!!B**ffi«: so 



#?|2 00 1- 1 41 340 
12 

^^©«^-ffl®^©i3SS6«s;* s . wr 

[0 05 3] *I6IB©»*314 JCWfcS&fe^SgB. « 

ziffls^SE-cBBe^^-rs©-?. wmtmwD&zm 

[0 054] *«W©aW»15 <cB8t>S8feSMKBB. if 
^4te§Ef&©8fe?f^giC*Jt»T, SfeHW&Ji&WSSiSSffi 

Lr[5is§^«^-r-s»©-e, mmnmm>®m&mm. 
5&rsc<ta<. ^±©wffl©ai^te©?5t^« ; &ffl 

[0 05 5] *«W<08IW»B6 (CWfo*8ls»*KB. » 

#a4 s^Bswass tcmww&iftgiMic&^-c* mm 
ftmsr z#im&*mw t mrn^-m t vm tc»w fc© 

[0 05 6] *^BJ©li^7 (CH*>£8e&£eIE». B* 
#^4 75S«*3H6 {CfBt£©^^K*J^T, 

CFC) MSfclWon^JWo*-*^ (CF 
(HFC) JRKmtSfcfcfW FO*->K> (HC) 

s. 

[0 05 7] *«WOl«*98 «cH*>*i»»«6Btt» M 

am* T}^.n^Mi ©ti-rn^fcia«s©8t^s«:*j^ 

[0 05 8] *^0J©lf*^9 fcHt>S^$IBB, If 

mm 4 *a 7 © i »-r ki a*g©gt^*igK*j t » 
ffiffi-r-5©-c> 3S^icp [ gii©*s^^ ; €rfflt^a<Tfe 

[0059] *^©lf*^ 1 0 &c|«*>S?£}*^!llg 

b, ss*a475MSi*3a6 ©i^-rn^iciBi8©?}feifiig 
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[0060] *mw<oimm 1 1 icmt>^m^mu, 

«Ci«tS. 10 
[0 06 1 ] #&W<D9mm 1 2 KMfcS^S^II^g 

[0062] #mn<Dm$ns 1 3 ^s^p^s 
t h icm.n wmi t>m.mm-emfr&~ez * 
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[an ^mm^mmomm 1 ^nk-rm^msconm 

[02] 01 ©gfc^gtc a: 3 sew mmm t m&mm 

[03] &mM<Dmm<D%m 2 z^-rm&m&ottim 

[04] m&<mmz, 4«c#s, ««r: tamcD^sfi 

[05] mm^mmmmAimz. stmmmicte 

[06] mt<D'ti)mgMmw<Di$m®ffim~c& %>» 
[07] mm *sah#© hfc^ 

««tt£ h f cnmtcomm'&.^mtm.nmmm.m^co 

M^0-C*So 
[W-^0^] 

1 BEft*t> 2 ffl#if§2§. 3 EW#, 4 WffiEESft 
2©«^IB«. 8 «E8ff. 9 #gKS£g, 10 8ft 

wij^^n. 11 t**au-#. 12 m»m 

g, 13a 01©«m 13b f&2©»m 1 
3c, 13 d, 13e, 13f mMft. 14 JRH 

a. 1 5 mnm, 1 6 mvamwmw. 1 7 itsi® 
an. 1 smmmmexm. 19, 20 ge^iee. 2 
1 vwmst. 
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i^mmm] mmm 17*02 oajetct s»iE©»* 

imftBl ¥f£l 4¥3/38B (2002. 3. 8) 

[£JB##] #M2 001-141340 <P2 0 0 1 - 1 4 1 3.4 OA) 
[$*WH] ¥f£l 3^5^250 (2 00 1 . 5. 2 5) 
[SpM^m QSSfflfGM 13-1414 
[HtfR##] *5NS¥ 1 1 -32 5 32 2 

F25B 47/00 

B08B 9/027 

F25B 45/00 
CF I ] 

F25B 47/00 A 
4S/00 Z 

B08B 9/03 



mHiB] Wtftl 3¥1 0^1 5B (2 0 0 1. 1 0. 
15) 

i ] 

^Ci *mmt~? 1 tclB»©E*©i5fe 

sra *> t < um±m-c& set £# ® £ -r s w# 
ci^tt i -r £ string- 

g. 



[ 7 ] 8BJfeHMWtttt*#*£tf<" -f f o * P » 
(HCFC) Sftl^lfcBi'PP^* 
tP*-*> (CFC) Sfftl^flMt^^WttKffl 

t,>,W FP7WP*-iK> (HFC) 3fiJ«&«*fcB^ 
W (HC) %&jg gfct* jffi||g feffll>> & 

c i %ftmt? z>m>m4 nmm^m 6 ©u-rn^ciB 

i8©8fcS^g. 
[ff 8] HFC3R»«iO-C. R4 0 7C^Iffl 

«c§3iS©$$NRgo 

:/p y S C i *#« i T #B 4 BMW 

[wj&jb i o ] tmm4 nmn#& q ©i>-s*n*»KE 

1MB. fiJfflfllM3Sagi«l : S:^L/7c^«l7--f 

^©©HlEffrfeiBSU *fctt?«BESIg©PSK*P*E'^ 
ffirt^go 

[llt&S l 2 ] «*^*dtf»«E*«ffl Ufc&«£USI 
*©|fflfci*<SEJItefiaft» <t WESBte § ti 5 iSHWR 
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immm 1 3 j mmm\k£ vwmsmu&mmmz 

3 W*B» 
[ttjE*t*aS«3 0 024 

HffiJ=WS3 

[0024] #f6iJ!©fll5l8B7 (cHt>&ftiHW& if 

*^4 bmi#*316 cDc>-rn^icfa«c©gfc^gtc*5t-i 

-*K> (HCFC) SMJ&lWoa^Wo*-^ 

xcfc) ^^siwi-rs^awwftKffli^ttttr 

(HFC) 5Rfc«*;fcfcfW FO*->K> 

(HC) «m£fc«:SM^£;ii>3&©-£ > *3.> 

[3^ffiiE3 3 

CHIiE*f*«8(«3 

[*|j]ESMUBB«J 0 0 2 7 

HtIE#S3 

[002 7] ^^©iWSB 1 0 t&Mti&^w&wgm. 
ff#JI 4 6 ©UT*u&Hcia*S©i5fe*SSH 



[*tt&ftiE4 3 

iMJEMmmmz] 0056 

[»iE*ffi3 SEE 
[f§IEl*|Sg3 

[0 05 6] *^BJ©lt*3l7 CCHfc&gtfNggtt. ii 
(HCFC) S^iSfcBi'OO^WO*- 

(cfc) «»«*ffiji-r*?&aHKftK:ffli»sjttift 

;l<3j-p#-#> (HFC) JR?fr|§Sft:«>W FP#-# 
> (HC) 3R?WK*fcttS«8 l &«*JlC>*©^ 4 

[^«l«iE5] 
[ffiIE*J-«t»R«3 sj*ffl# 

mimmmmz) 0059 

[ffliErt^] 

[0 05 9] 4£MI®M9jtJ9l 1 0 KWfeS&StSSWRg 
«. |»^47^Mff*S6©l»-rti^ic|B«©dfe^g 

g> fiJffl[»Jf^^g ; &^l/fc^«1f-Yi'^©^«i 
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